Outcomes
The primary outcome was a composite of postoperative stroke or in-hospital death during the index admission and the secondary outcome was any postoperative stroke, MI, or in-hospital death during the index admission. In-hospital death was determined from discharge disposition data. Postoperative stroke was defined as any discharge code for postoperative stroke (997.01, 997.02), or for any stroke-related diagnoses that were coded as not present on admission (342.90, 362.3, 362.84, 431, 431.11, 434.91, 436, 437.1, 784.3). 1, 7-9 Subsequent readmission due to stroke was defined as any admission to a UHC hospital within 30 days after discharge from the index admission with the following discharge codes for stroke as determined using the method suggested by Tirschwell et al 10 : For ischemic stroke, 433.x1, 434.x1, or 436 at any position, and for subarachnoid hemorrhage (430) and intracerebral hemorrhage (431), the respective codes only in the primary position. Postoperative MI including other postoperative cardiac complications were determined using codes for "postoperative cardiac complication" (997.1) or acute MI (410) in any position that were coded as not present on admission. 9, 11 For readmission due to MI, we applied the same criteria to any hospitalization to a UHC hospital within 30 days after discharge from the index admission.
Statistical Analysis
Descriptive statistics were used to report frequencies and percentages for categorical variables and means with standard deviation or medians with interquartile range (IQR) for continuous variables. Student t-test, chi-square test or Fisher's exact test were used to compare the baseline characteristics of CAS and CEA patients. Spearman's correlation was used to evaluate associations between hospital volume of carotid revascularization and proportion of revascularization that were performed with CAS.
To compare the baseline characteristics of hospitals and outcomes based on the proportion of revascularization procedures that were performed at each hospital with CAS, we divided hospitals into quartiles of this CAS proportion and then compared the baseline characteristics using a test of trend. We also used the same test to compare unadjusted outcomes among quartiles of hospital volume of annual carotid revascularization procedures.
After calculating unadjusted outcomes in each CAS and CEA group, we performed multivariable logistic regression with the primary or secondary outcome as the dependent variable. Clinically important variables including age and sex were forced into the model along with covariates that had P-values less than 0.2 in the bivariate analysis.
Propensity Score Matching
Since the baseline characteristics of CAS and CEA patients were expected to be different, we performed a propensity score analysis in addition to the logistic multivariable analyses above. Propensity score models included all variables that were associated with treatment assignment, such as demographic data, comorbidities, and characteristics of the index admission. Treatment groups were matched using nearest neighbor matching. Standardized differences of the mean of each variable were used to check for balance between the two treatment groups after matching. The final matched dataset was analyzed using conditional logistic regression. The variables with standardized differences > 0.1 were further adjusted in post-matching analysis.
Grouped-Treatment Approach
For the grouped-treatment approach, multilevel mixed-effects logistic regression was used to evaluate the independent effects of hospital-level variables including the proportion of procedures that were performed using CAS at each hospital and volume of carotid revascularization, while adjusting for patient-level variables including age, sex, race, admission type, and comorbidities. 12 
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